Overexpression of thymosin beta-10 inhibits VEGF mRNA expression, autocrine VEGF protein production, and tube formation in hypoxia-induced monkey choroid-retinal endothelial cells.
One purpose of this study was to examine if expression of the thymosin beta(10 )(TB10), thymosin beta(4) (TB4), and VEGF165 isoform genes would change in response to hypoxia in monkey choroidal retinal endothelial cells (RF/6A). We also sought to determine if overexpression of the TB10 gene could inhibit VEGF165 mRNA expression, autocrine VEGF production, and tube formation in hypoxic RF/6A cells. An adenovirus vector, Ad-TB10, was constructed to deliver the human TB10 gene. Under hypoxic conditions, TB10, TB4, and VEGF165 mRNA were measured using real-time PCR, and VEGF protein expression was evaluated by ELISA. For tube formation assays, the RF/6A cells were transfected with Ad-TB10 and exposed to hypoxia for 4 h. VEGF165 mRNA was 2- and 5.8-fold increased when the RF/6A cells were exposed to hypoxia for 2 and 4 h, respectively. TB10 mRNA decreased at 2 h and increased to a baseline level at 4 h, while TB4 mRNA level increased slightly by 2 and 4 h. Increased VEGF165 mRNA was down-regulated by transfected Ad-TB10, and ELISA results showed that VEGF protein levels increased 2.4-fold after 4-hour hypoxia, and decreased 2-fold after transfection with Ad-TB10. Hypoxia also induced tube formation of the RF/6A cells. This was significantly reduced by Ad-TB10. These data indicate that (1) TB4 and TB10 mRNA expression in RF/6A cells present different changes under 2- and 4-hour hypoxia, and (2) TB10 may be an effective inhibitor of angiogenesis by inhibiting VEGF expression and autocrine protein production.